A calculation has been made of the spatial distribution of absorbed dose in a water medium around monoenergetic point-isotropic electron sources.
A calculation has been made of the spatial distribution of absorbed dose in a water medium around monoenergetic point-isotropic electron sources.
The calculation takes into account angular deflections and energy-loss straggling due to multiple Coulomb scattering by atoms and orbital electrons; it also includes the transport of energy by secondary bremsstrahlung . The results are presented in the form of scaled point kernels for 36 source energies between 10 MeV and 0.5 keV. The scaling is done by expressing all distances in units of the electron mean range, and makes possible easy interpolation to any source energy in the interval covered.
In order to illustrate the use of the point kernels, applications are made to two problems arising in beta-ray dosimetry.
The first problem pertains to the self-absorption of energy in spherical source regions. The other problem concerns the absorbe d-dose distribution as a function of the distance from a semi-infinite uniform source region.
INTRODUCTION
This is a preliminary report dealing with the calculation of electron point kernels in water.
These kernels are functions which represent the distribution of absorbed dose around point-isotropic sources of electrons. The purpose of the report is to provide interim documentation for other papers on electron and betaray dosimetry which make use of these point kernels. Work on a detailed description of the calculation is in progress.
An extensive and systematic set of data on the distribution of absorbed dose around point-isotropic electron sources is contained in the tabulation of Spencer,-'^whose results for a carbon medium have been used, with a slight scaling adjustment, to produce point kernels for a water medium, both for monoenerge tic 21 sources and for a large number of radionuclide beta-ray sources.-Spencer's calculations used the continuous-slowing-down approximation, i.e.
a schematization in which the rate of energy loss at each point along an electron trajectory is assumed to be equal to the mean energy loss given by the Bethe stopping power formula. Energy-loss straggling is disregarded in this approximation, which has the result that the amount of absorbed dose is slightly overestimated near the source and underestimated far from the source.
The calculations reported here are an improvement in the following respects:
(1) Energy-loss straggling is taken into account, bnth for energy losses suffered in collisions with atomic electrons and for bremss trahlung losses. (2) The effect of energy transport by secondary brems s trahlung on the noint kernel functions is included. (3) The calculations are extended to a low-energy region not previously covered (25 keV to 0.5 keV) .
2.
SCALED POINT KERNEL 
REDUCTION FACTOR FOR A HALF-SPACE SOURCE
Another application of the tabulated point kernel has been made in order to determine the depth-dose distribution in a (tissue-equivalent) water target 22 / exposed to electron and beta radiation from a surrounding radioactive cloud. 4 Such a cloud can arise as the result of the injection of reactor effluents into the atmosphere, or as the result of a nuclear accident.
As shown in Ref. 22 , the solution of this problem can be accomplished in two steps:
(a) First it is assumed that a radioactive source is distributed uniformly through one half-space of a water medium, and one calculates the depth-dose distribution in the other half space.
(b) One then takes into account that the radioactive source is distributed in air rather than water, and makes the appropriatie corrections to account for the differences of the scattering properties of the two media.
Step (a) 
Values of the reduction factor for a water medium are given in the attached 
